Ss-LrpB, a novel Lrp-like regulator of Sulfolobus solfataricus P2, binds cooperatively to three conserved targets in its own control region.
Ss-LrpB, a novel Lrp-like DNA-binding protein from the hyperthermophilic crenarchaeon Sulfolobus solfataricus, was shown to bind cooperatively to three regularly spaced targets in its own control region, with as consensus the 15 bp palindrome 5'-TTGYAW WWWWTRCAA-3'. Binding to the border sites occurred with high affinity; the target in the middle proved to be a low affinity site which is stably bound only when both flanking sites are occupied. Ss-LrpB contacts two major groove segments and the intervening minor groove of each site, all aligned on one face of the helix. The operator shows intrinsic bending and is increasingly deformed upon binding of Ss-LrpB to one, two and three targets. Complex formation relies therefore on DNA conformability, protein-DNA and protein-protein contacts. Mobility-shift assays and in gel footprinting indicate that Ss-LrpB and the transcription factors TATA-box binding protein (TBP) and transcription factor B (TFB) can bind simultaneously to the control region. Based on these findings we present a model for the construction of the higher order nucleoprotein complexes and a hypothesis for the autoregulatory process. The latter is based on the concentration-dependent formation of distinct complexes exhibiting different stoichiometries and conformations, which could positively and negatively affect promoter activity.